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Blither rideo technology nor coeputer technplcgy has 
had the' ispact on fors&l education that eany had predicted* Both 
eedia hare enorepus and growing potential for this J^urpdae hoserer* 
Instructional packages that can be used as supplesentary eaterial to 
teaching seeas the aost appropriate approach to develop for higher 
education* Video eodules enlarga the audience for special eaterial^ 
sake arailable inaccessible eatetial^ and perfore seli^ analysis and 
erflkluation* Coeputer based eodules offer interactive testing of 
acciiaulated knowledge^ self*paced analftis and inrestigation^ and 
gaeing*. The priaary obstacles to the use of these technologies are 
the absence of a riable systee for distribution and access^ the 
liaited technological refltouxces of th« schools^ and the lack of 
adequate incentives for authors of such eodules* One force acting to 
orercoae these obstacles is BDOCOB. Since it vas established in 196%^ 
SDOCOH has atteapted to help create a national oOeputer network^ 
proride inforaation to iaprore coaputing serricea vithin indiridual 
unirersities and col3^^es# and proTided a forua for higher education 
institutions to speak to the federal Governeent on the subject of 
educational cosputing* (JI) 
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Hodttlar Instructional Materials: Video and Conputer Packages 

Joe B* Wyatt 
April 1976 

ttlth the development of radio and television and later* since the 
developaent of the early digital computers In the 19S0*S| peopls have used 
electronic technologies for learning* As comnlcatlteis teehnologjr has 
laprovedi the exposure of people to Information processed and delivered 
via the technological nedla has reached most of Uis populstlon ot ths 
Utilted States* 

Traditional education has relied heavily on personal, contact between 
the teacher end the student* Prior to the advent of printing technologyi 
pereonal verbalisation and dcnonstratlon of concepte and Ideae were the 
exclusive leethods for educstlonal conunlcatlon* Printing technology 
brought with It the ability to eatabllsh Inc^lrect forma of contact* The 
distribution of carefully prepared prints material allcvmd a much more 
wideapread dlasemlnatlon of concepts and Ideas ufaere total pereonal contact 
was not required* Printing technology has had hundrede of yeare to become 
established as a means of delivering Instructional material* Reading ekUls 
are emphasized from a very early age In order to maximise the effectlvenaae 
of printing technology* Printing technology hae thua become an ijBportant 
and essential form of "leverage** for teachere to comwnlcete material to 
etudcttte* 

Blttctronlc technolo^ In the form of audio systemsi video eyetemsi and 
computsr systems bring powerfully different forma of leverege* Although 
eudlo and video technology are pesslvSi In a manner aimllsr to books, they 

tSUCATMtt 
TH(f CkOCUMtHT HAf ttCH AtPftO* 

oocfo f hactlv « Afcfivffo pnm 

THi NTAtOM Oft OftOAIfttATKHlOAIOIN* 
O ATIMOIT POlHTf WlfWOftO^tHFOMt 

m fTATCO 00 NOT MfCf WtlLV «f 

tfHf WflCUL HATMMAV IHUtTUTf OF 

f OOCATIOM MHITIO*! Of MilCV 



f 

V 

have Mflie Inherent advantages over printed Material* The leverage Is sim- 
ilar to that of books but provides an important new perapectlvei e^g*, 
sounds and slghta* G(Hitputer technology Is different In that It Is not 
passive* Throu^ the use of stored prograa "software"* digital computer 
syatcms' can be programed to Interact with people as well as perform feats 
of coiq>utatlon and Information processing* Ht>reoveri computer technology 
can be used In conjunction with the audiovisual at^d printing technologies* 
It Is this concept that seeu to have enormous potential* 
TECHWOLOGY AKD TEACHING 

Currentlyi all of these technologies are being used «t Increasing rates 
to process and deliver Information to people* For exsnplei over the two 
decade period since 1950 the annual nuotber of additions of printed matter 
at university llbratlea quadrupled on the sverage* At the same of expansion 
It will have multiplied sixteen fold from Ita 1950 level In two more decadsa*^ 
Broadcast television (primarily as an entertainment medium) la now represented 
by television sets In over 90|000|000 American households* Over ten million 
of these television households are on cable television^ the medium which 
offers **two-^ay** commmlcatlon capability and has promised to marry cooputar 
technology and audiovisual technology* As a part of this growth* Instructional 
telavlsion (ITFS) stations are flourishing under licenses granted by the Fed* 
eral Coominications COMnlsslon* Also in the past two decadeSi the number of 
atored program digital computers in use in the United States has Increased 



1* Baumol* Mn* J* and Marcus* Matltyahui Economics of Academic Libraries* 
American Council on Educatioui 1973| p 13* 

2* "Cable Data**f Cable Television Information Centeri The Urban InstitutSi 
Washlngtoni D*C*| 1974* 



front a handful to over 1 million with a near exponential growth rate that Is 
continuing to increase. Thousands of these computer systems are In colleges 
and universities. Hlni and micro computer technology promises to lower the 
cost and Improve the versatility of computer based systems enough to accslarate 
this already explosive growthi e.g.* prograaoable hand-held calculators. 

One can argue that we have enormous technological power for teaching. We 
are not, hoirever, using the power at a level approaching its potential. The non- 
clasalcal Carnegie Conmlssion study indicates that the experience with tech- 
nology (applied to instruction) as compart with the hopes of its early 
supporters suggests that "it ia a) coming along nure slowly, b) coating more 
money, and c) adding to rather than replacing older approaches - as the teacher 
once added to what the family could offer, as writing then added to oral 
instructioni as the book later added to the handwritten manuscript**. The 
Carnegie work also concluded tYjut the use of these technologies in instruction 
ia substantially trailing the primary uses in universities Which (in chronological 
order) have been researchi administration and* the library^ (see Figure 1). Kow, 
five years later i their predictions are not obviously overly pesaamlstic. 
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SOURCE: %uH of the Ctfimit Coom^tioo on HiflMr Educitioii. 



3- The Fourth Revolution? Instructional Technology in Hiither Education , 

Carnegie Conmiasion on Higher Educatloni June, 1972. 
4* Ibid p 2* 



with the Increase la the auoibeTS of studeats In colleges and uolversltles 
In the past two d<i^adeat educational prlndplea as practiced In teaching have 
changed* The ratio of teaching faculty to stwlents has becove sufficiently 
small that there Is often little opportunity for individual interaction 
between student and teacher^ particularly at the undergraduate lavel* Students 
are taught by other students with dlittlnlshed opportunities for informal 
encounters* Faculty teaching Is further reduced by research* administrative 
appointments and other non^teachlng activities* Adding to the problem are two 
important factors » the amount of knowledge which should be dallvered to a 
student In the time Period available continues to Increase sharply » and the 
^'financial crunch** la education Is demanding more productivity of the teechiPfc 
Procesfl> 

TBCHHOtOGY^BASED IHSTRnCTIONAL PACKAGES 

Neither video technology nor computer technology haa had the Inpact on 
formal education that many had predicted* Both mediums have enormous and 
growing potential for this purpose^ however* There are a number of factors 
affecting the use of Instructional technology^ and most have been thoroughly 
discussed before* The thesis of this work Is that t)ie concept of modular 
instructional packages which can be used as supplementary materiel to teaching 
Is the most appropriate area to develop for higher education* The timing 
appears to be about right* Many of the opportunities ara already lndlcatsd» 
but there continue to be obatades as well* In the following paragraphat 
some opportunities for the contribution of electronic technologies to teaching 
are discussed from the point of view of the modular Instructional supplement^* 
Alsot some of the major obstacles are described la a prescrlptlvs manner* 
Finally^ the efforts and pl^as of EDtfCOM which relate to these opportunities 
and probl«BS are briefly Introduced* 
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Vld<o Modiilea 

With the Invention and widespread marketing of electronic video devices 
of anall alze and durable character^ the nkagnetlc film (videotape) medium has 
leapfrogged and expanded the role of Ita photographic film predecessor* 
ftelstlvely good camera and playback aqulpmeat is inescpensiva (beginning at 
under $3^000 for a portable camera^ power supply and playback monitor)* Tha 
medium is reusable* Videotape can be vlewiHl tmaedlately without davelopnent^ 
erased^ re-recorded and otherwise manipulated **on the spot*** It can also be 
atored and reused over long perloda of tine* Horeovert the medium Is 
electronically compatible with both broadcast end cable telcfvlsion system* 
without conversion* It can be uaed very affectively to record phenomena for 
later editing and viewing* It is basically a passive (non* inter active) 
medium* However » there are some educational principles for which tha medium 
is particularly suitable* 

Enlarjtlng the Audience for Special Materlsl * Video technology offers 
the opportunity to dramatically enlarge the audience for some material which 
otherwise requires li^prsctical or prohibitively expensive delivery techniques* 
tOT example^ the Harvard Dental School has developed and contlnuea to develop 
videotape materlala demonstrating procedures in dentistry and oral surgery* 
The use of the Mchnology has Inherent advantages over traditional methods* 
First ^ tha materlsl is highly visual* Second » it is very difficult for a 
large group of atudents to view a procedure being executed inside a patient's 

mouth* A small television earners csn be maneuvered for close*-ln shots to 

+ 

provide • nuch better view of the operation. Using color ettulpaent thera Is 
little lots In the true repreaentetlon of the physical activity Involved. 
The videotapes are then shoim to groups of students with a teacher preacnt 
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for comaentary and for questions* Thss« tapes sre elso used for distribution 
In the northeastern United Stetes for dentists to be updeted on nev proc^uree 
' end techniques* Esch tspe as It Is viewed le deecrlbed by en indlvlduel 
Instructor fstnlllar with the procedure* By using electronic editing 
techniques! the procedure can be cospressed Into e reletlvely smII tlM 
unit even If the actuel procedure require (for petlent coaforti etc*) 
eeverel houre or perheps several patient vlelta to the dental dlnlc* In 
other slBller caseSi Medical Schools havs recently begun to vldeotepe 
eurglcal proceduree es e reguler pert of Instructional technique* 

By editing carefully the videotepee of actual nedlcal end dentel 
proceduree I the eudlence cen be broadened In euch e vey thet the nuniber of 
**llve" procedures in which the etudent pertlclpetes csn bs reduced In eoM 
cases* The alternative Is more teachersi nore patlentSf end nore Interference 
with the procees* For some complex and rere procedures , ths eltemetlve ney 
be no demonstrative studsnt teaching^ at ell* 

Making Available Inaccesslbls Matsrlal * As a cloae corollary to the 
wider distribution of material * video tedhnology aleo enebles the use of 
mterlal In a classroom situation which le otherwise Inaccessible or Imprectlcal* 
FOr exentplei Professor Gery Bellow In the Barvecd iaw School ueee vldeotepe 
to Illustrate the lawyer*s function In s vsrlety of situations In e couree 
called *'The Lawyering Process"* With the assistance of en ector and a . 
prectldng ettomeji he Is sble to recreete end record ecenee ^Ich cen be 
used to examine varieties In epproech to verloua courtroom eltuetlons* 
Vldeotepes of ectual trials can aleo be used. By using the vldeotepe as a 
lecture supplement! Professor Bellow le eble to etop the tape et etreteglc 
points snd engage the students In a discussion of alternative ectlons on the 
part of the lawyer* Resuming the tepe pleybsck allows the demonstretlva end 
Interectlve process to continue* 



John Auatln (H«rvAnl Bulneaa School and XDDCOH) hu uMd vldcotflpa to 
dimlop "vldMCAMfl" for a Mmlnar In conputer based Infornatlon «yat«M* 
Tbm vldeocues are used to pTwevit an eyairitneaA chronlcla of phenoouma 
ifhlch occur during the complete life cycle of a managaneiit Information ayetam 
in a cOQpeny* Thaaa caaea ara atrlklng In their ibUlty to coaaunlcata 
Mtarial that la virtually iJipoaalble to captura otherviae***tha **body 
laaguaga" coMunlcatad by a corporate vlca praa^ant aa ha la probad ebodt 
the benaflta of the new computar baaad KIS... tha chaotic awitonmant of a 
factory production Una into vhlch a. procaaa control conputar la sbout to 
be Introduced* 

Thla type of material la alnply Inacceaaable to etudanta unlaaa it can 
ba axparlancad directly* Hwaovert tha uae of the videotape nadlum praparaa 
tha attident In a unique and pedagoglcally controllable way for the real 
axparlenca* 

Performing Self AnalYala and Evaluation * The\^ videotape medium la 
particularly uaeful in recording the behavior of an Individual for aalf 
analyaia end evaluation* The recording la immadlataly evallable for vlavlng* 
Tha recording tape can be araaad and reuaad* For aiuuiplat the technique la 
auch In marketing to have etudanta evaluate thamaalvea In a **aalea calV* 
altuatlon* Sacordlnga of ectual aalea calla ara uaed for damonatratlva 
and comparative purpoaea* Videotape la uaed to record etudent role-playing 
in lewyer/cllant relationships in a legal. practice couraa^ Alao vldeotapa 
la uaed in Law Schoola to record atudenta performing aa trial advocataa for 
for aalf*evaluatlon and critiquing* 

■ ■ I 
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As ft final axattplftf videotape la being used to record the parformanca 
of teaching fallows In the clMsroom for aelf-avaluatlon ud ittprovenent* 
This technique la a significant part of an exparlment at Harvard In the 
teaching of Econonlcs 10 » one of the largest courses st the Qhlverslty* 
Qns of the unescpected benefits Is that the teaching fallow have begun to' 
include the videotapes of their teschlng psrformances as a part of their 
currlcttltm vltae for teaching positions with varkad success* 
Cogputer-bssed Hodulss 

Computer technology inherently offers s sore sctlvs rols in ths learning 
process* Throu^ the use of ths stored prograa property of cooq^ter ayateast 
software can be developed to respond In logically different sequences 
depending on the inputs received* Sophisticated computer tarainal equipment 
with keyboardSf slectroststlc pans» touchpads snd the like allow s vsrlety of 
input forms* Horaovert tetmlnal equipment can alao incorporate TV tubea', 
typing devices t film projectors snd other output devices which operste under 
control of the stored program software* Communlcationa technology now atlows 
such tstmlnsls to be located from a few feet to. tbouaanda of miles from the 
computer system* Iftiltlplaxlng techniques allow a large nuniber of tarminala 
(and users) to ebare a con^uter system resourcs (software and hardware) * ^ 
Coonercial coomunications networks which can connect computer systems nation- 
wide and worldwide pose s potential fdr large-acale sherlng of computer 
reaourcea (both programs and data) * 

The coad>inatlon of theae developmeata may improve the likelihood for a 

greater role for computer and video technology in Inatructlon* It may alao 

* 

enable s more widespread application of educational prlnclplea which on a small 
scale would be too expensive* Much like manuscripts were inordinately axpensive 
and Inaccesslbls prior to printing technology* 

9 



The potmtl4l for cooblnlog som foma of vl«u«l ntdlt with coaputn 
•7«t«u c«D expand the eff«ctlv«M«« of video mftterlals* In fact* thera ara 
thraa apaclflc baoaflta of computar tachnology vhlch vldao wtarlala cao 
ahara* 

Intaractlvft Taatlttt of A&cMnulatad Buowladta * A Mt of axarclaaa In 
qualitative organic analyala ha« been laplenented ualng the PtATO ayateR by 
Harvard Profeaaor Frank fbathalaar In conjunction with Stanley Sttlth at the 
Okiiveralty of Illlnola* Theae •xerclaea Involve the dlract and independent 
interaction of Individual atudenta with tha ayate« In a tedinlqua iihicfa 
challengea the att»lant*a iblllty to eealmllate and Invaatlgata organic, chea^ 
leal analyaaa as lo eophlstlcatad laboratory expfirlmanta * For iacaapla» euch 
an experiment might be Initiated by the challen^ to the etudent am 
thinking of a certeln chemical compound****** During the Interectlon* the 
CMputer-beeed fyetem can reapond to Inqulrlea euch ee "la tha compound 
aoluble In hydrochloric ecld?"* Throuiih the uee of the video capabllltlee 
of the elide projector buUt Into the plaama tt^e PLATO terminal the ayatea 
can .lao reapood to "Hay I eee an HMR epectrum of the compound?" or **What la 
the IK epectrum of the co^>ound7** This application* In vhlch irleual material 
le cloeely integreted with computer technology* providee e powerful new teaching 
tool* 

A different perepectlve of the eame principle £e offered In the uee of 
computer^elded teechlng outelde the 4uentltetlve dlaclpllnA* Several Law 
teachere led by Harvard Profeeeor Aobert Keeton heva developed en experimental 
program of computer*beeed sMrcleee In lew* The material hae been developed 
In conjunction with Dr* Bnaaell Burrla» Chairman of the Conaultlng Group on 
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Instructional Design at the University of Minnesota and Professor Boger Parkt^ 
of the University of Minnesota Law School* the material la a set of 
computerized sljaulatlon exercises In Which the student assunes various roles 
and Is asked to respond on a computer terminal to problems of the type one 
might confront In the representation of an actual legal situation* For 
example t in one ciise the student is placed in the role of trial advocate and 
Is asked (by a program controlled cMiputer terminal) to respond to problems 
of the type one might confront In a representation of actual clients either 
In a clinical program or In private practice* In another a series of problsms 
on evidence designed for use by first yeat students In civil procedure* This 
exercise pieces a student In the role of Judge end requires the student to 
make rulings on objections and thereafter to Identify reasons for the rulings* 
This material has evolved from lawyerst Judgeat and other lair teachers who 
have actually used the material themselves* The simulation modal Is heuristic 
In the sense that responses are recorded so that future users can observe 
from eggregated stttt Istlcs the responses of prior participants In the 
simulation game* 

These computer-based exercises are used as adjunct material for courses 
In Law In a manner analogoua to the videotapes previously mentioned* However » 
In this case they are not Integrated modules like the PLATO-based chemistry 
material* The computer-based exercises end the vldeotepes are simply used to 

i 

sui>plement the traditional case method of law teaching* 

Hence the coablnatlon of printed case materlalt the vldeotapest and the 
computer based exercises form t "package** from which Individual teachers can 
choose to develop a course* ^ 
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S»lf*p*ced Analysis and Investljtatlon ^ A nunber of dlsclpllnss^ csn 
m«k« use of computsr ^ystens to enable Individual students to perform analyeee 
end Investlgatlone of varloue types* In the epplled sciences, the coaput^r 
used in. this manner has become a virtual laboratory instrument* There la 
growliig evidence thet e computer used to l]iq>leMnt e self**peced Investigative 
aoalyale can provide a new and different repreeentetlon of material to the 
etudente In other disciplines as well* 

In economics) for example e computer-based model Is ueed In the teaching 
of general equilibrium theory In economlce* The model, i^lemuited ee e 
eet of nine computer programs, can be operated Interactively frim a **haods- 
on** terminal and Is designed as a eet of eelf*paced and eelf*sufflclent 
routlnee* In a paper describing this vork,' Profeeeor Rlcherd Zeckhausar 
and two colleaguee indicate that **llmlted experience with this experiment 
euggest that there may be substantlel benefits beyond the Improved pedagogy 
which we sought*** The benefits perceived Include: the eblllty -for etudente 
with diverse levels of preparation to be teught a coosKm body of material 
In a eelf*paced, sklp^sectlons format; a new perspective to etudente Who ere 
already familiar with ganerel equilibrium analysis; and, finally, a potentially 
effective Instructional method aeaumlng that naterlala can be widely 

* 

disseminated end utilized by a large number of etudente* This work Is one of 
32 different experiences In computer*alded teaching In Economlca deecrlbed 
In the eurvey by Professor John C* Soper et Northern Ullnole Onlverelty* 



5* Zeckheuser, R*, Memlshlan, P* and Shemo, T*, **General Equilibrium, A 
Computation Technique for Learning**, HIER, Discussion Peper No* 311, 
August 1973* 

6* Soper, John C*, **C<»Bputer^ABSlsted Instruction In Economics; A Survey**, 
July 197 A* 
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In another nperlnent* a conputer graphics system* davaloped orlglaally 
for rasearch In quantltatlva chend^atry* Is being used as an undergraduate 
teaching device* This systm* developed by Professor E^J* Corey* allows s 
chenlstry student to make s thorough and sophisticated analysis of molecular 
atructure* The synthesis of auch complex organic atructures usually requlrea 
a considerable nuniber of discrete steps consisting of individual chemical 
reactions which together form a synthetic, pathway* Structures of up to 
75 atoms (not Including hydrogen) may be entered Into the system using s 
grsphlcs (CRT) terminal with keyboard and electrostatic writing tablet* 
Significant chemical featurea ere perceived and logical aearch processes 
sre conducted by the system Intersctlng with the student to find sultabls 
chemical reactlona for the assembly of the structure* 



13 



Gamlnfl , The ability of cooputer^based Boftware to atora aiid 
Hanl^late data aa well aa Interact with people In a niober of **people 
oriented" waya anablea the developnent of relatively covplax gaaea which 
can be uaed by atudenta to play reallatlc rolea In a atmlated ''real world" 
envlronent. The urban aimlatlon gaae APEX has been uaed extenalvely to 
enable atudenta to play the rolea of urban declalon aakera Interacting with 
each other about a alanilated city. APEX alnulatee the city of Lanalng» 
mchlseut and cnablea playere to eeauae the rolea of pollticlan«t pleonerat 
developera> lnduatrlallata> and pollution control offlcera. The gene la 
played In cyclea which require each of the declalon nakera to Input declalona 
about land development^ Induatrlal zoning^ pollution regulatlona and the Ilka. 
Playara are required to negotiate with their colleaguea In varloua rolee 
during the declalon proceaa. The declalona are Input to the co9puter*baaed 
gaM and the reaulta for the aliaulated year are return^ (In a few vlnutea) 
to each player telling what had happened for the city, each bualneaa, political 
fortunea and the atate cbangea for each player and the city. In a paper 
deacrlblng the experience^ one profeaaor concludaa that ''...[It] pronlaea a 
way of relating apeclflc legal queatlona to the entire urban proceaa - a way 
not dependent upon appellate caaea but cloaely raaairt>llng the law*a actual'^ 
functioning on a nuaber of lavela -.. [It] engagee the playere In declalon* 
wfclng and action In what Arlatotle called the exerclaa of practical reaaon."^ 
In nuaeroua Bualneaa Schoola, ''bualneaa gaaea" are played coapatltlvely 
by Indlvlduala and teama of atudenta In order to teat bualneaa declalon-Mklng 
afcllla- Studenta play the role of corporate executlvea through a compreeaed 
aarlea of quarterly and annual bualneaa declalona. Financial raporta and other 
reflectlona of corporate atatua are printed by the cooqiuter ayaten for eech 

Y. DegnaSt D. A. and Hear, C. M.^ "Conputer Similatlon in Urban Legal 
Studiaat** Jonmal of Legal Education ^ AALS, Vol. 23, 1970-71. 
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d«clAloiHDakliig cycle of the gaine. The Atudent8» TepreAentlng the corpoTAtc 

UACutlves. are required to work Individually and a« a team In the sliuilated 

anvlronment of competitive buslneaa. 

Video Mterlals aasune aeveral rolea In theae gMws. ?lrat, vldeotapea 

■ 

are uaed In tome casea to present the baelc situation which la being gaaed. 

The conditions in particular parta of a city can often be represented visually 

with mora affect than any other way. for example. Second, vlausl materlsls 

(slthougb not vldeotspe) are preaented In the form of aophlatlcated graphlca 

■ 

to repreaent outcomea of population ahlfts. economic fsctors. snd the like. 
Third, videotapes of the gsfflea are very useful In s post mortem snalysls and 
critique by the playera as well as for Introducing new plsycrti to the gsmes. 

The uss of games allows heurlatlc proceaaes which csn. depending on ths 
vslldlty of the slmulstlon. represent s^cycllc but decision dependent process. 
These gsmes require students to use sccumulated knowledge to make critical 
decisions snd slso to Intersct In the decision process with other plsyers. 



15 



SOME OBSTACLES TO CHANCE 

Having sTgutd for tht opportunltlat of Inatructlonal technology and 
•uppOTttd tbt sTgUMnt vlth s f«v llluatTstloat» pragMtlM d«undt aoM 
traatMnt of tha odda for chtngaa In ttaa Inatructlonal procaaa. As pra- 
dlctadf tha uaa of Inatructlonal tachnology contlttuaa to ha In tha catagpry 
of "axparlaantatlon and davalopoant". HoMvaTf tha axpariMntatlon haa 
alraady danonatratad aoma advantagaa of nodulaa of tachnology^haaad taach* 
Ing wtartalai If laaa claarly tha rola of **cottplata** tachnology^baaad 
couraaa. At laaoa la tha rola of tachnology In tha laprovawnt of tha pro- 
caaa which la damandlng that Aora wtartal ha dallvatad to atudmta In laaa 
tiM and at laaa coat. Thara ara aavaral araaa In which aoM *^TaakthT<ragba** 
■uat occur hafora va can avan aova into tha Carnagla C<wlaalan*a category 
of "ganarally Introduced*' not to Mntlon the advanced etete of "generally 
In uee**. 

Dletrlhutlon and Accew , There le a noticeable abeence of a viable 
Induetry for the dletrlhutlon of technology-bafead teaching wterlale. Aa a 
raaultf the wterlale are lergaly developed and uaad^ln a aort of "cottage 
Induetry" which centere eround good technological fadlltlee and highly 
■otlvatad people working «oetly In unlvereltlee end collegee. There appear^ 
to be aavaral aatabllehad araaa that auat changa aa a preraqulalte to any 
laproviMnt. Flrat* the book publlehlng Industry met recognlie and accapt 
tha wrkat for technology^baaad aupplaaente to printed wtertal. Audlotapaa 
and film etrlpa have only a foot In tha door. Coaputer prograaa are taboo. 
Second* llbrarlea will have to accomodate tM facilltlae for patrone to 
accaae the technology-baaed Mtarlale. The llbrarleei now equaeaad by both 
tha double digit Inflation affecting printed Mtartale for aavaral euccaaelve 
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years (tod no relief In eight) end the effect of pereonel IncoM groirth 
on their lebor-lntenelve operetlone ere eeeklng relief. However » geerlng 
up to beodie techoology^beeed meterlele will undoubtedly eggrevete the 
ehort term flnenclel problem before^ aeklng eny contribution to the long 
term eolutlon. Third* e netlonel copjrrlght end petent policy tbet notlvetes 
the development of technology^beeed meterlele without execetbetlng the legAl. 
end flnenclel problems of Ite ues will be necesesry, A good eolutlon to 
thle problem vould do much to eolve the flret problem cited. A bed eolutlon 
vould vlrtuelly prevent eny progrese. Fourth^ e methodology for dletrlbutlikg 
computet beeed materiel netlonelly le needed. Televleion end vldeotepe 
equipment le eufflclently etenderd (end relatively elmple) that competlbU* 
Iry le not the mejor problem thet It le In computer technology. The 
vldeodlec may eolve the debllltetlng problem of the coet of the medium which 
baa plagued vldeotepe* Computer technology^ however^ hae e major problem 

repreeented by the barrlere to treneporteblllty of computer program 
materiel. Sophletlceted communication networke mey offer e eolutlon^ partic- 
ularly If dletence Independent pricing end low fixed coet cen become wide* 
epread.* If the coet/performence of coewnlcetlon le rlghtt the fedlltetlng 
eervlcee required to Interfece etudente and tescheire to multiple remote 
computer reeourcee cen probebly be developed* 

Ade<luete Technological lt#aour<;>#e . Hany echoole heve limited techno- 
loglcel resources. Televlelon pleybecfc equipment end com^tere have been 
beyond their economic reach. The vldeodlec may help with pure Video present 
tetlone. The new "Intelligent termlnele" (which Incorporete microcomputer 
technology) and low coet mlnlcomputere may be usable In coeblnatlon with 
coMinlcetlon networke end lerger computete to brlilf techoology-beeed 
Inatructlonal meterlele within the reech of many. Thle kind of technological 
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resource eyeten vould represent not only s basis for deyelopwnt of 
Mterlals but also a large volume market for tecfanology^based materials* 

Bewrdlna Authorship * The Indlvldusl sfforts of autV.:rs In the 
development of technology^based teaching materlsle must hs encouraged by 
incentlvee* Tha Incentives must comblns profssslonal rscognltlon vlth the 
potential for economic revard* Unfortunately* both elemsnte of the reward 
etructura are currently lacking* For exsapla* junior faculty who devote 
eubetantial time to the developownt of tachnology-baaed teaching materials 
often do eo at the expenaa of research and thus promotion* For most 
disciplines » the development of computer slgorltfasM or video prssentstlons 
csrrlss nowhere near the profeeelonal ifelght of a pt^llehed (printed) 
journal article* Thle dlecouragss sll but ths most pereletent* Horeoveri 
the condition is Improving only vsry slowly* Ths flnsnclsl reward etructure 
le equslly dlscouraglog* For financial reward* ons vritss books* not 
computer programs or video productione* Perhape thle problem vlll elso be 
overcome given time end the sppropriste combination of eolutiona to the 
previouely deecribed problems* 



r 
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EDPCOH't Approach 

KDDCOH WM ««ubll«htd In 1964 for thm purpott of footorlng tho 
dtvttlolNUnt of ohaTibU t«ctmologlc«l tmoutcm In Mtuc^tlon* It hM bMo 
through tevoMl cycleo of hop« And «xp«ctAtloo* In 1972, WOOCM boMo to 
d«volop tho IdoA of A Planning Council for Coqiuting In Hlcb«r Bducatloo 
and ItoMTcht u IdM concolvad froa tho MSf-oponaorad otnlaaTo on coaputor 
natvorklQg hald at Alrlla Bouaa* Thla Idaa haa nov baan tranafonad Into 
an actlonrorlanttd group of tvaoty^two Inatltutlona that ham coMlttad 
aonay and tlsa for a flva yaar parlod to provlda a "critical aaaa** for tha 
davttlopnant of national conputar natworklng*' tha IDOCOM Planning Council 
la dlractad by Jasaa Bnary and la govaroad by a Policy Board coapoaad of 
aanlor unlvaralty axacutlvaa «nd a Tachnlcal Conlttaa eoopoaad of aanlor 
copputar aclantlat/adalnlatratora fro* tha twanty-two Mabar achoola* 
Supporting granta hava baan racalvad froa tha Camagla Corporatlout tha Biottm 

Iducatlonal Voundatloo and tha POrd Foundation* Tha Planning Council focuaaa 

\ 

Ita attantlon on thraa lotarralatad araast 

1* Invaatlgatlng tha oaana for craatlng a national cosputar natwork* 
Thla atartad with tha praparatlon of a plan laying out tha atapa 
naadad to aova fron today* a fragaantad* ad hoc approach to a aora 
coharaot achwa for cooparatlon lo tha aharlng of coaputar-^baaad 
raaourcaa* A prototypa national oatwork activity haa alraady 
atartad batwaan tha Planning Council Inatltutlona with tha 
objactlva of conducting carafully davalopad and avaluatad 
aaall*acala axparlaanta In national natworklng* lo addition* 
dlaclpllna group natworklng axparlaanta ara balng davalopad 

. f 

: 1 

8. iMry. Jotm C. "iBplMwnutlon of « r«clllt«tlns Kctwork" 
• TollclM. 8tMt<tl— and fUrn for Cowputlng In Hlthar M» . 
DVOQN. ?rlnc«ton. N.J. 1976 
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with ths sponsorship And uslstsncs of ths Plmnlng Council. 
Thssa sxparlnentSi which us dsvslopsd Indspsndtntly by 
tsschSTS and rssssTchsts from vsrloui acsdsmlc dlsclpllnsS| 
STS assigned to cvslusts ths vlsblllty of distributing snd 
sccssslng nodttlAT conputsr^bsssd wtsrlsl via s national 
natworfc. 

2. Frovldlng information to Inprova comnitlng aarvlcas within 
Individual unlvarsltlsa and collsgas. Bach Institution wat 

■aka its own dsclslons about confuting and ralAtid tssoutcss. 

* 

Tha studlss and avaluatlona of tha Planning Councli will hslp 
to focus and Identify both ths costs and ths benefits of 
available alternatives and will also provlds som conpstatlva 
dAta to aid Institutions In finding mors sffectlva solutions. 

3. Providing a means by which higher education can speak to the 
Pttderal GoveraDent on issusa related to educational computing. 
Questions of rsguletory and tax policy* costing snd charging 
for computing services^ ths required uss of Federally owned 
computers and the amount snd method of providing financial 
itupport for ^ucetlonal computing eta all matters that are 
being given ettentlon. 

With NSP support* EDDCOM Is also developing a reaearch tool for 
evaluating ths role and scops of networking ea well ae the transitional 
effecte for Individual Inetltutlons (economic* behavioral* technological* 
and policy altematlvee) . Thle network simulation and gaming projsct 
will over the next two yeare* develop and validate a computer^baeed iDodel 
of networking for use by educational Institutions, the projsct Involves 
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•IxtMn tutltutlonst Ittgt tod tmallt Who am ptovldlng dttt and «xp«rtlM 
to dcmlop* vmlldttt* md tMt thm oodtl tnd tht gue. Ulth thm conpletttd 
ttodel* v« will bt tble to «x«iBlm tha 4lt«nuitlvM for tht wldMprud um% 
of cooqHittr^based Inttructlonal nodulM vit attvorfclns* amons otbtr ph*iimaii«i 
It iB conctlvmble* ptrhapi «v«a llkftly* thtt the aodtl could bt «dapt«d to 
th« attworfc dUtrlbutloa of vldto materUl When end If tbet enelyile le 

QMfult 

Ae ENJCOM «ovee to teat the notion of *^technoloslcel publleblng" it le 
our Intention to Include video materiel vhere It flte veil with eoa|mter- 
baaed oodulea. If our experience to dete le prophetlct the opportunitlee 
for euch Inatructlonal peckegea ere nuneroua^ 
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